Mitochondrial single-stranded DNA binding protein is required for maintenance of mitochondrial DNA and 7S DNA but is not required for mitochondrial nucleoid organisation.
Single-stranded DNA binding protein (SSB) plays important roles in DNA replication, recombination and repair through binding to single-stranded DNA. The mammalian mitochondrial SSB (mtSSB) is a bacterial type SSB. In vitro, mtSSB was shown to stimulate the activity of the mitochondrial replicative DNA helicase and polymerase, but its in vivo function has not been investigated in detail. Here we studied the role of mtSSB in the maintenance of mitochondrial DNA (mtDNA) in cultured human cells. RNA interference of mtSSB expression in HeLa cells resulted in rapid reduction of the protein and a gradual decline of mtDNA copy number. The rate of mtDNA synthesis showed a moderate decrease upon mtSSB knockdown in HeLa cells. These results confirmed the requirement of mtSSB for mtDNA replication. Many molecules of mammalian mtDNA hold a short third strand, so-called 7S DNA, whose regulation is poorly understood. In contrast to the gradual decrease of mtDNA copy number, 7S DNA was severely reduced upon mtSSB knockdown in HeLa cells. Further, 7S DNA synthesis was significantly affected by mtSSB knockdown in an oseteosarcoma cell line. These data together suggest that mtSSB plays an important role in the maintenance of 7S DNA alongside its role in mtDNA replication. In addition, live-cell staining of mtDNA did not imply alteration in the organisation of mitochondrial nucleoid protein-mtDNA complexes upon mtSSB knockdown in HeLa cells. This result suggests that the presence of 7S DNA is not crucial for the organisation of mitochondrial nucleoids.